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Dielectron Production in Au+Au-Collisions

at
√

sNN = 39GeV at STAR

Patrick Huck for the STAR collaboration

LBNL (Berkeley), IOPP (CCNU, Wuhan), IKF (Frankfurt)

Motivation for Dielectron Measurements

• As electromagnetic probes, e+e− pairs provide

direct access to in-medium information and thus

are sensitive to the early stage of an heavy ion

collision

• Dielectron pairs serve as an additional tool to

study QGP properties (RAA, v2, fireball radia-

tion) and possible signatures for the QCD phase

boundary

• Centrality and energy dependent investigation

of vector meson production (ρ/ω, φ, J/ψ)

• Study physical cause of reported enhancement

in LMR region (Mee
inv = 1.2GeV/c2)

• Beam Energy Scan: systematic energy depen-

dent study of QCD phase diagram

• 169M events recorded for
√
sNN = 39 GeV

• Fully assembled Time-Of-Flight (TOF) detector enables improved electron identification with large acceptance in ad-

dition to the particle’s energy loss in STAR’s Time Projection Chamber

• Minimum material budget in the tracking part of the detector significantly reduces conversion

Hadron Rejection via TOF Measurement
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Electron Identification using TPC energy loss
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• deduce input parameter for nσ contributions

from pure particle samples obtained by nar-

row cuts on m2.

• tune purity and estimate cut efficiency.

• systematic check of widths and amplitudes.
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Conversion Background

e+e− pair vertices are reconstructed to study their origin and reject

conversion pairs. Correlations between δ-dip-angle (orientation of track

helices) and φV (ordered opening angle wrt B-field) reveal physical

e+e− sources and identify conversion pairs.

vertex x coordinate [mm]
-25 -20 -15 -10 -5 0 5 10 15 20 25

ve
rt

ex
 y

 c
oo

rd
in

at
e 

[m
m

]

-40

-30

-20

-10

0

10

20

30

40

|z| < 5mm

V
φ

0 0.5 1 1.5 2 2.5 3

-d
ip

-a
ng

le
δ

-310

-210

-110

vertex z coordinate [mm]
-60 -40 -20 0 20 40 60

ve
rt

ex
 y

 c
oo

rd
in

at
e 

[m
m

]

-30

-20

-10

0

10

20

30

|x| < 5m
m

signal pairs

conversion

π0 Dalitz

Background Ratios

Acceptance acting differently on positive

and negative like-sign pairs destroys geometric

mean relation for signal pairs:

N+− 6= 2
√
N++N−−.

Correction factor for like-sign background is ex-

tracted from pair candidates combined by mixed

event technique: N corr
±± = N±± ×ME+−/ME±±

Like-sign pair invariant mass distribution does

not describe mixed event distribution for M ee
inv >

0.4GeV/c2.

Further investigation is needed. The following

signal pair distributions are derived by subtract-

ing same event like-sign spectra only.

Vector Meson Signals

Raw Invariant Mass Spectrum
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Conclusions

• Prominent e+e− decay signals of ω, φ and J/ψ mesons identified in Au+Au-

collisions at
√
sNN = 39GeV . For the first time at RHIC in this energy

regime.

• Results point to promising physics able to be extracted from this data set. In the

near future equivalent analysis is planned to be carried out for a comparably

sized data set at
√
sNN = 62GeV .

The STAR Collaboration: http://drupal.star.bnl.gov/STAR/presentations


